Cordilleran Deformation Front, which generated high-quality Rayleigh wave data. We carefully 11 selected 23 seismic stations that recorded the Rayleigh waves and divided them into 13 groups 12 according to the azimuth angle between the earthquake and the stations; these groups mostly 13 sample the Cordillera. In each group, we measured Rayleigh wave group velocity dispersion, 14 which we inverted for one-dimensional shear-wave velocity models of the crust. We thus 
Introduction

22
The northern Canadian Cordillera (NCC) is one of the most tectonically and seismically 23 active regions in Canada (Hyndman et al., 2005) , and encompasses the entire Yukon Territory 24 and the western part of the Northwest Territories. The NCC is separated from the adjacent 25 Canadian Shield by an abrupt change in topography at the Cordilleran Deformation Front (Fig. 1) . 26 Within the NCC, several bands of seismicity roughly follow the NW-SE striking Denali and 27 Tintina faults, and a more diffuse NW-SE trending band of seismicity cuts through the 28 Mackenzie Mountains and follows the strike of the Deformation Front in the north. 29 This region is host to some of the largest continental earthquakes in Canada (Hyndman et al., 30 2005) and the highest seismicity rates. In 1985, two earthquakes of moment magnitude M W~6 .5 31 and M W~6 .9 occurred in the Nahanni Range of the Northwest Territories (Wetmiller et al., 1988 ). Front, which we will refer to as the 2014 Great Bear Lake (GBL14) earthquake. Figure 2 shows the 23 Rayleigh wave seismograms. As a rule of thumb, the 59 peak Rayleigh wave sensitivity in group velocity occurs at a depth (km) similar to the period (s) 60 (e.g., Lowrie, 2007) . Therefore, at these short periods the Rayleigh waves travel mainly in the 61 crust and can be used to retrieve the crustal seismic velocity structure of the region from group 62 velocity dispersion measurements. In this paper we estimate S-wave velocity models of the crust 63 4 across the northern Canadian Cordillera using these Rayleigh wave dispersion data. 64 In the following sections, we describe the procedure to obtain an S-wave velocity model 65 between the station ISLE, located in southeastern Alaska, and the epicentre (Fig. 1) . Using the 66 same procedure we retrieve 23 models between each station and the epicenter. Crustal models are 67 then grouped according to similarity in station azimuth, resulting in 13 different crustal seismic 68 velocity models that are examined for consistency. The models are further averaged into a single, 69 final model, which is used to produce synthetic receiver function data that are compared with 70 observations, and to examine the error in earthquake location caused by the use of 71 over-simplified crustal velocity models. 
shows that our solution is everywhere slower than the initial model, even when considering the 127 maximum error in the data.
128
To investigate the sensitivity of the solution to the initial seismic velocity model, we perform 129 a second inversion using the GSC model as our starting point. This model is characterized by a 130 simple one-layer crust over a half-space mantle with uniform properties ( Table 2 Table 1 . Once we obtain the dispersion curve for a given station, we perform the 141 inversion using the same procedure as outlined above and produce 23 crustal velocity models. 142 We then divide the 23 models into 13 groups based on the azimuth between the earthquake and 143 the stations (Fig. 1) . Some groups contain only one station, whereas other groups contain up to 5 144 stations ( Table 1) . We then average the velocity models within each group, which are shown in However, mapping these variations would require significantly more sources located around the 163 NCC in order to perform a formal tomographic inversion, and is outside the scope of this study. 164 Finally, we further average velocity models that sample the Cordillera (models 5-13) into a any intra-crustal seismic discontinuity that may be required by both data sets. (Fig. 10) . Synthetic receiver function data are calculated using a reflectivity 185 technique (e.g., Audet, 2016) using earthquake parameters (i.e., horizontal slowness) for the (Fig. 10) . (Fig. 11) . In addition we test two end-member 220 mantle half-space models to account for the uncertainty in recovered mantle velocities using our 221 surface-wave data set, with P-wave velocities of either 8.2 km/s or 7.6 km/s. The two different half-space mantle models that produce the best (i.e., lowest RMS) NEIC are small. However, these errors might be significant when trying to identify the faults 247 responsible for the earthquakes in the field, and to establish accurate earthquake focal depths.
248
Discussion and conclusion
249
The 29 August 2014 M B 5.0 earthquake generated excellent crustal Rayleigh wave records. 250 We retrieve crustal seismic velocity models for paths that propagate across the northern Canadian 251 Cordillera using Rayleigh wave dispersion data. The seismic velocities in the retrieved models The average seismic velocity model that we obtain here is not unique, and other models can 
